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(57) A hand-held color display game machine is ca- 
pable of mounting thereon any of two cartridges. One 
cartridge is memorized with background color palette 
data and object color palette data, while the other car- 
tridge is with background tone data and object tone data. 
When the one cartridge is mounted, a CPU creates color 
display signals for a background character and an object 
character, according to the background color palette da- 
ta and object color palette data read from the cartridge. 
When the other cartridge is mounted, the CPU creates 
color display signals for a background character and an 
object character, based on the background tone data 
and object tone data read from the cartridge as well as 
the previously- set other background color palette data 
and object color palette data. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention 

[0001 ] This invention relates to a hand-held color dis- 
play gams machine and memory medium therefor, and 
more particularly to a hand-held game machine which 
is capable of selectively mounting thereon one of a first 
memory medium memorized with black-and-white dis- 
play tone data and a second memory medium memo- 
rized with color-display color data, and a memory medi- 
um therefor. 

Description of the prior art 

[0002] Conventionally, there has been a game ma- 
chine provided with an 8-bit hand-held liquid crystal dis- 
play, say a product named "Game Boy (registered trade- 
mark)" produced and marketed by the present applicant, 
in order to effect display in black-and-white tones by us- 
ing a dot matrix liquid crystal display. In this hand-held 
or portable game machine, when a character is to be 
displayed, black-and-white tones in four kinds could be 
designated for each dot constituting a character, thus 
displaying the character in black-and-white tones on a 
liquid crystal display screen. 

[0003] Meanwhile, in Japanese Patent Laid-open No. 
H7-204349 [A63F 9/22, 24/G06T 1/00] laid open on Au- 
gust 8, 1 995 based on an application filed by the present 
applicant, a converter apparatus is disclosed wherein, 
when a cartridge for a black-and-white-displaying first 
game machine is used on a color-displayable second 
game machine, a black-and-white image can be dis- 
played in color of image. In this prior art, color image 
display is realized by interposing a color-conversion 
converter apparatus between a cartridge and a second 
game machine. 

[0004] The above-described hand-held game ma- 
chine has character data memorized on a memory 
(ROM) within the cartridge. However, this character data 
is mere black-and-white tone data. Consequently, the 
character could be displayed only in black-and-white 
tones. 

[0005] Meanwhile, in the art of Japanese Patent Laid- 
open No.H7-204349, color image display of black-and- 
white images has required a converter connection be- 
tween a cartridge and a second game machine. This 
however was inconvenient for use. 
[0006] Furthermore, the color-conversion of back- 
ground and object images to be displayed was by a sin- 
gle color palette, limiting color display to an extremely 
small number of kinds. 

SUMMARY OF THE INVENTION 

[0007] Therefore, it is a primary object of embodi- 



ments of this invention to provide a novel portable or 
hand-held color display game machine. 
[0008] It is another object of embodiments of this in- 
vention to provide a portable or hand-held color display 
5 game machine which can display game characters in 
color even with using either a black-and-white display 
memory medium or a color image display memory me- 
dium. 

[0009] It is another object of embodiments of this in- 
10 vention to provide a memory medium and portable or 
hand-held color display game machine which can dis- 
play a background image and an object image, respec- 
tively, based on different color palettes. 
[0010] A hand-held color display game machine ac- 
is cording to the present invention, mountable selectively 
both of a first memory medium and a second memory 
medium, the hand-held color display game machine, 
comprises: a memory medium determining means for 
making a first determination when the first memory me- 
dium is mounted and a second determination when the 
second memory medium is mounted; a first colour 
processing means for performing a first color processing 
on data read from the first memory medium in response 
to the first determination and outputting a first color dis- 
play signal; a second color processing means for per- 
forming a second color processing on data read from 
the second memory medium in response to the second 
determination and outputting a second color display sig- 
nal; and a color display means for displaying one of the 
first color display signal and the second color display 
signal. 

[0011] In a preferred embodiment, the first memory 
medium includes a tone data output means to output 
tone data, and the first color processing means including 
a first color palette to convert the tone data into the first 
color display signal. 

[0012] In a preferred embodiment, the second mem- 
ory medium includes a color data output means to out- 
put color data, and the second color processing means 
including a second color palette to convert the color data 
into the second color display signal. 
[0013] In a preferred embodiment, the first color pal- 
ette includes a first object background color palette used 
to display a background character in color and a first 
object character color palette used to display an object 
character in color. 

[0014] In a preferred embodiment, the first object 
character color palette includes a second plurality of ob- 
ject color palettes. 

[0015] In a preferred embodiment, the second color 
palette includes a second background character color 
palette used to display a background character in color 
and a second object character color palette used to dis- 
play an object character in color. 
[0016] In a preferred embodiment, the second back- 
ground character color palette includes a third plurality 
ol background color palettes, and the second object 
character color palette including a fourth plurality of ob- 



25 



30 



35 



40 



45 



50 



2 



3 EP 0 960 637 A2 4 



ject color palettes. 

[0017] A memory medium for a hand-held game ma- 
chine according to the present invention, to be detach- 
ably mounted on a hand-held game machine to provide 
data and programs to an image processing means in- 
cluded in the hand-held game machine, wherein mem- 
orized for color display are both tone data for image dis- 
play and color data, and one of the tone data and the 
color data being selectively used by a function of the 
image processing means of the hand-held game ma- 
chine. 

[0018] In a preferred embodiment, the color data in- 
cludes color palette data, the image processing means 
of the hand-held game machine outputting respective 
display signals for a back ground character image and 
an object character image, and the color palette data 
including background color palette data to be used for 
the background character image and object color pal- 
ette data to be used for the object character image. 
[0019] The present invention is a memory medium 
memorizing a program for color display and a hand-held 
color display game machine using same, wherein, the 
memory medium includes a background image color 
palette data memory area for memorizing a plurality of 
kinds of color palette data for a background image, an 
object image color palette data memory area for mem- 
orizing a plurality of kinds of color palette data for an 
object image, and a color palette designation data mem- 
ory area for memorizing background image color palette 
designation data to designate an arbitrary color palette 
for each character of the background image and an ob- 
ject image color palette designation data to designate 
an arbitrary color palette for each character of the object 
image, and the hand-held color display game machine 
having a color image signal creating means for creating 
a background color image signal based on background 
image color palette data designated by the background 
image color palette designation data, and an object 
color image signal based on object image color palette 
data designated by the object image color palette des- 
ignation data. 

[0020] A color display game machine further accord- 
ing to the present invention, to be mounted selectively 
with any one of a first memory medium memorizing a 
program for black-and-white display and a second 
memory medium memorizing a program for color dis- 
play, the first memory medium including a background 
image tone data memory area to memorize tone data 
for a background image and an object image tone data 
memory area to memorize tone data for an object im- 
age, the second memory medium including a back- 
ground image color palette data memory area to mem- 
orize a plurality of kinds of color palette data for the back- 
ground image, an object image color palette data mem- 
ory area to memorize a plurality of kinds of color palette 
data for the object image, and a color palette designa- 
tion data memory area to memorize background image 
color palette designation data to designate an arbitrary 



color palette for each character of the background im- 
age and object image color palette designation data to 
designate an arbitrary color palette for each character 
of the object image, any one of the first memory medium 
s and the second memory medium including a color com- 
patible data memory area to memorize data represent- 
ative of color non-compatibility or data representative of 
color compatibility, the color display game machine, 
comprising: a memory medium determining means for 
io determining, based on the data memorized in the color 
compatible data memory area, which one of the first 
memory medium and the second memory medium an 
medium being mounted is; a background image color 
palette memory means for memorizing background im- 
1$ age color palette data corresponding to the background 
image tone data memorized in the first memory medium; 
an object image color palette memory means for mem- 
orizing object image color palette data corresponding to 
the object image tone data memorized in the first mem- 
ory medium; and a color image signal creating means 
for creating a color image for the background image and 
the object image: wherein the color image signal creat- 
ing means creates an color image signal for the back- 
ground image based on a combination of the back- 
ground image tone data and the background image 
color palette data and a color image signal for the object 
image based on a combination of the object image tone 
data and the object image color palette data when the 
first memory medium is being mounted is determined 
by the memory medium discriminating means, and a 
color image signal for the background image based on 
background image color palette data designated by the 
background image color palette designation data and a 
color image signal for the object image based on the 
object image color palette data designated by the object 
image color palette designation data when the second 
memory medium is being mounted is determined by the 
memory medium determining means. 
[0021] In an embodiment, the object image color pal- 
ette memory means memorizes first object image color 
palette data and second object image color palette data, 
the first memory medium further comprising color pal- 
ette designation data to designate color palette data for 
the object image, the color image signal creating means 
creating a color image signal for the object image based 
on a combination of the object image tone data and the 
first object image color palette when the first object im- 
age color palette is selected based on the color palette 
designation data, and a color image signal for the object 
image based on a combination of the object image tone 
data and the second object image color palette when 
the second object image color palette is selected based 
on the color palette designation data. 
[0022] Also, the color display game machine further 
comprises an operating means to be operated by a user, 
and a color palette change means to change the back- 
ground image color palette data and the object image 
color palette data based on color palette data selected 
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by the operator in response to an instruction to select a 
color palette by operation of the operating means, the 
color image signal creating means creating a color im- 
age signal for the background image based on a com- 
bination of the background image tone data and back- 
ground image color palette data changed by the color 
palette change means, and a color image signal for the 
object image based on a combination of the object im- 
age tone data and object image color palette data 
changed by the color palette change means. 
[0023] The first memory medium is previously mem- 
orized, for example, with black-and-white tone data 
while the second memory medium is previously memo- 
rized with color palette data and color palette designa- 
tion data. The hand-held color display game machine 
determines whether a medium being mounted at that 
time is the first memory medium or the second memory 
medium, based on a color non -compatible code set in 
the first memory medium and a color compatible code 
set in the second memory medium. The hand-held color 
display game machine includes, for example, a CPU to 
perform a first color processing on the black-and-white 
data read responsive to a first determination from the 
first memory medium thereby outputting a first color dis- 
play signal. Concretely, the first color display signal is 
created by combining with a first color palette set in the 
hand-held color display game machine and the tone da- 
ta. In a second color processing, a second color display 
signal is obtained by combining second color palette da- 
ta and color palette designation data read from the sec- 
ond memory medium. Either one of the first color display 
signal or the second color display signal is displayed, 
for example, on a color LCD. 

[0024] In the case where the first color palette in- 
cludes a first background character color palette used 
to color-display a background character and a first ob- 
ject character color palette used to color-display an ob- 
ject character, the first color processing on the back- 
ground character is conducted by the background tone 
data and first background character color palette data 
read from the first memory medium. Further, the first 
color processing on an object character is made by the 
object tone data and first object character color palette 
data read from the first memory medium. 
[0025] Where the second color palette includes a sec- 
ond background character color palette used to color- 
display a background character and a second object 
character color palette used to color-display an object 
character, the second color processing on a background 
character is conducted by the second background char- 
acter color palette data read from the second memory 
medium. Further, the second color processing on an ob- 
ject character is made by the second object character 
color palette data read from the second memory medi- 
um. 

[0026] Where the first background character color 
palette and the second background character color pal- 
ette are set each in plurality of number, background 



character representation can be made with variety in 
color. Similarly, if the first object character color palette 
and the second object character color palette are set 
each in plurality of number, object character represen- 

5 tation is made with variety in color. 

[0027] The present invention provides a color-dis- 
playable hand-held game machine on which can selec- 
tively use a first memory medium for black-and-white 
tone display and a second memory medium for color dis- 

io play. 

[0028] Furthermore, according to the invention, it is 
possible to use a black-and-white display first memory 
medium for a conventional black-and-white display 
hand-held game machine on the color display game ma- 
is chine. Due to this, software resources now in hand can 
be effectively utilized and the software to be used on the 
color game machine is broadened in kind. 
[0029] Furthermore, according to the present inven- 
tion, where a conventional black-and-white display first 
memory medium is used on the color-display game ma- 
chine, background and object images are color-dis- 
played by color palette data different from each other. It 
is possible to increase a maximum number of colors to 
be displayed on a screen. 

[0030] The above described objects and other ob- 
jects, features, aspects and advantages of the present 
invention will become more apparent from the following 
detailed description of the present invention when taken 
in conjunction with the accompanying drawings 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] 

Figure 1 is an illustrative view showing a relation- 
ship of interchangeability between a color compat- 
ible cartridge and color display game machine to 
which this invention is applied and a black-and- 
white exclusive cartridge and black-and-white 
game machine; 

Figure 2 is a overall block diagram of a color com- 
patible cartridge and color display game machine 
according to one embodiment of the present inven- 
tion; 

Figure 3 is an illustrative view showing an address 
space to which the CPU is accessible; 
Figure 4 is an illustrative view showing an external 
ROM memory map of a black-and-white exclusive 
cartridge (color non -compatible cartridge); 
Figure 5 is an illustrative view showing an external 
ROM memory map of a color compatible cartridge; 
Figure 6 is an illustrative view showing a memory 
map detailing color palette areas; 
Figure 7 is an illustrative view showing an internal 
ROM memory map; 

Figure 8 is an illustrative view showing a memory 
map detailing color palette table areas; 
Figure 9 is an illustrative view showing one example 
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of a color compatible code and color non -compati- 
ble code; 

Figure 10 is an illustrative view showing one exam- 
ple of main body discriminating data; 
Figure 11 is an illustrative view showing an internal 
memory map; 

Figure 12 is an illustrative view showing a display 
RAM memory map; 

Figure 13 is an illustrative view showing corre- 
spondence between a BG display area and an LCD 
display area; 

Figure 14 is a flowchart showing a main routine of 
game operation in one embodiment of the present 
invention; 

Figure 15 is a flowchart showing an initial setting 
process subroutine; 

Figure 16 is a flowchart showing a game (color) 
process subroutine; 

Figure 17 is a flowchart showing a CPU operation 
speed change subroutine; 
Figure 18 is a flowchart showing a color initial set- 
ting subroutine; 

Figure 1 9 is a flowchart showing a color palette se- 
lect subroutine; 

Figure 20 is a flowchart showing a game (color) 
process subroutine; and 

Figure 21 is an illustrative view showing one exam- 
ple of a color palette select window. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0032] Referring to Figure 1 , a hand-held color display 
game machine 10 (hereinafter referred merely to as 
"color display game machine") to which the invention is 
directed has an insertion hole (not shown) in which se- 
lectively mounted is a color compatible cartridge 12 or 
black-and-white exclusive cartridge 14 to which this in- 
vention is also directed, thereby displaying game char- 
acters in color on a color LCD 16. 
[0033] It should be noted that a hand-held black-and- 
white display game machine (hereinafter referred mere- 
ly to as "black-and-white display game machine") 18 
having no bearing on this invention displays a game 
character in black-and-white 4 tones on a black-and- 
white LCD 20, by using a color compatible cartridge 12 
or black-and-white exclusive cartridge 14. 
[0034] Although explained in detail later, when a color 
compatible cartridge 12 is attached to the color display 
game machine 10, the color LCD (Liquid Crystal Dis- 
play) 1 6 displays a character, for example, in maximally 
56 colors. Contrary to this, where a black-and-white ex- 
clusive cartridge 14 is used on the color display game 
machine 10, a game character is displayed in maximally 
10 colors. That is, the color display game machine 10 
uses different color palettes between the color compat- 
ible cartridge 12 and the black-and-white exclusive car- 
tridge 14, thereby displaying a game image in different 



number of colors. 

[0035] Referring to Figure 2, the color display game 
machine 10 includes, as stated before, the color LCD 
16. This color LCD 16 is structured as a dot matrix dis- 

5 play unit. This color LCD 16 is driven by LCD drivers 22 
and 24 to display color images on its screen. The LCD 
driver 22 drives selectively, say, a row whereas the LCD 
driver 24 drives selectively, say, a column. These LCD 
drivers 22 and 24 are supplied by color image signals 

10 from a color display processing circuit 28 included in a 
CPU 26. 

[0036] The CPU 26 further includes a CPU core 30. 
This CPU core 30 is coupled to an internal ROM 32 and 
an internal RAM 34. The internal ROM 32 includes var- 
'5 ious data areas shown in Figure 7. Also, the internal 
RAM 34 is utilized as a working memory for the CPU 
core 30, and possesses a memory area shown in Figure 
11. 

[0037] The CPU 26 further includes a basic oscillator 
20 36. This basic oscillator 36 is structured, for example, 
by a quartz oscillator, and supplies an oscillation signal 
to a programmable frequency divider 38. This program- 
mable frequency divider 38 performs frequency division 
on an oscillation signal from the basic oscillator 36 ac- 
25 cording to frequency division data from the CPU core 
30, and supplies the frequency-divided signal as a clock 
for the CPU core 30. 

[0038] The CPU 26 is connected with a connector 40 
through an appropriate bus. This connector 40 is at- 

30 tached selectively with a color compatible cartridge 12 
or black-and-white exclusive cartridge 14 shown in Fig- 
ure 1 . The cartridge 1 2 or 1 4 includes an external ROM 
42 or 44 and SRAM. In the case of a black-and-white 
exclusive cartridge 1 4, its external ROM 44 is previously 

35 memorized with various ones of data as shown in Figure 
4. The external ROM 46 of the color compatible car- 
tridge 12 is previously stored with data shown in Figure 
5 and Figure 6. The SRAM 46 is used to memorize game 
backup data. 

40 [0039] The CPU 26 is further supplied by respective 
operation signals of operation keys 48a - 48e. The op- 
eration key 48a is used to instruct to move a game char- 
acter displayed on the color LCD 1 6 in four directions of 
up, down, left and right. The operation key 48a is a select 
45 key used to select, say a game mode. The operation 
key 48c is so-called a start key used to start a game play 
or temporarily stop to advance a game. The operation 
keys 48d and 48e are push bottom switches. By manip- 
ulating these operation keys 48d and 48e, a game char- 
so acter being displayed on the color LCD 1 6 can be given 
various movements, say using weapons, jumping and 
so on. These operation keys 48a - 48e are arranged on 
a main body front face of the color display game ma- 
chine 10. A key matrix (not shown) sends an operation 
55 signal as controller data of these operation keys 48a - 
48e to the CPU 26. 

[0040] Using an extension RAM 50 as required, the 
CPU 26 executes data processing and writes display 
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data to a display RAM 52 according to game programs 
and character data given from the cartridge 12 or 14 as 
well as controller data from the operation keys 48a • 48e. 
This display RAM 52 is configured, as shown in Figure 
12, by two, first and second banks. The display RAM 52 
possesses as its entirety a memory area greater than a 
display range of the color LCD 16 so that scroll display 
is made possible in directions of up and down and/or left 
and right on the screen of the color LCD 16. 
[0041] As a result of the data processing by the CPU 
26, a sound signal to be outputted is adjusted in level 
by volumes 54 and 56 and outputted to a speaker 58 
and/or earphone jack 60. The sound signal outputted 
through this speaker and/or earphone jack 60 includes 
game effect sounds and game music. 
[0042] The CPU 26 has an address space shown in 
Figure 3. The internal ROM 32 (Figure 2) of the CPU 26 
is accessed by an address "0000H - 00FH" (hexadeci- 
mal number, true for the hereinafter) or "0200H - 08FFH" 
when an internal/external ROM bank switch register R8 
assumes "0". Other ROM address spaces (01000H - 
01 FFH, 0900H - 7 FFFH) were accessed by the external 
ROM 42 or 44. When the internal/external ROM bank 
switch register R8 assumes "1", all the ROM address 
spaces can be accessed by the external ROM 42 or 44. 
The display RAM 52 (Figure 2) is accessed by an ad- 
dress "8000H - 9FFFH' with the first or second bank is 
switched over. The SRAM 46 (Figure 2) of the cartridge 
12 or 14 has an address "A000H - BFFFH". The exten- 
sion RAM 50 (Figure 2) has an address °C000H - 
DFFFH" wherein this extension RAM 50 has a home 
bank, i.e. bank 0, is assigned to "C000H - CFFFH". The 
other banks 1 - 7 are assigned to "DO00H - DFFFH'. 
The internal RAM 34 (Figure 2) of the CPU 26 is ac- 
cessed through an address "FE00H - FFFFH". 
[0043] Figure 4 shows a memory map of the external 
ROM 44 contained in the black-and-white exclusive car- 
tridge 14. A registration data area 44a is previously 
stored with Logo data to verify in a manner described 
later whether the cartridge is an authorized one or not, 
and a color non-compatible code. A program area 44b 
is stored with a game program. A data area 44c includes 
background character data and object character data. 
The color non-compatible code in this embodiment is 
set by a different code from a color compatible code, say 
"00000000", as shown in Figure 9. 
[0044] The background character data includes 
black-and-white tone data (4 tones) and character 
codes which are set for each of background characters 
BG0 - BGm. The object character data includes black- 
and-white tone data (4 tones), coordinate data, charac- 
ter codes, attribute data and register designating data 
which are set for each of object characters OBJ0 - OBJn. 
[0045] Figure 5 shows a memory map of the external 
ROM 42 contained in the color compatible cartridge 12. 
A registration data area 42a is memorized with similar 
Logo data and a color compatible code, similarly to the 
black-and-white cartridge 14. A program area 42b is 



memorized with a game program and a main body dis- 
crimination data determining program. The main body 
discrimination data determining program is a program 
to detect main body discrimination data shown in Figure 
5 10 and determine whether the cartridge is attached to 
the color display game machine 10 or black-and-white 
display game machine 18. The data area 42c includes 
background character data and object character data. 
Incidentally, in this embodiment "10000000" shown in 
Figure 9 is set as a color compatible code. The external 
ROM 42 of the cartridge 12 further includes a color pal- 
ette area 42d. 

[0046] The background character data includes color 
tone data (4 tones), character codes and attribute data 
which are set for each of the background characters 
BG0 - BGm. The attribute data includes color palette 
designation data. The color palette designation data is 
data to designate which one is to be used among 8 pal- 
ettes set for background characters. Incidentally, the 
color palettes for the background characters are set 8 
in number as stated above, wherein different four colors 
are determined different by each color palette. The ob- 
ject character data includes color tone data (4 tones), 
coordinate data, character codes and attribute data that 
are set for each of the object characters OBJ0 - OBJn, 
while the attribute data includes a color palette desig- 
nating data. The color palette designating data is data 
to designate which one is to be used among 8 palettes 
set for the object character. Incidentally, the object char- 
acter color palettes are set 8 in number as stated above, 
wherein different 3 colors are set by each color palettes. 
[0047] Explaining in greater detail, the color palette 
area 42d shown in Figure 6 includes a background (BG) 
character color palette area 42dl and an object (OBJ) 
character color palette area 42d2. The BG color palette 
area 42dl is formed with 8 color palettes of BG color pal- 
ettes 0 - 7 each of which includes 4 colors determined 
by palette data 0 - 3. The OBJ color palette area 42d2 
is formed with 8 color palettes of OBJ color palettes 0 - 
7 each of which is set with 3 colors of palette data 0 - 2. 
Each palette data is 2-byte (16-bit) data representative 
of a unicolor. 

[0048] By separately setting the background charac- 
ter color palette and the object character color palette 
as in this embodiment, it is possible to display a color 
game image in many colors on the color LCD 16 with 
using comparatively decreased palette data. 
[0049] Incidentally, it was illustrated in Figure 6 that 
each of the OBJ color palettes 0 - 7 is set with the palette 
data 0 - 3 for the convenience sake. However, it should 
be noted that the palette data 3 is not set in the external 
ROM 42 although it is set in the internal RAM 34. 
[0050] Figure 7 shows a memory map of the internal 
ROM 32 of the CPU 26 shown in Figure 2. This internal 
ROM 32 includes a registration data area 32a, program 
area 32b data area 32c and color palette table area 32d, 
similarly to the external ROM 42 or 44 of the cartridge 
12 or 14. The registration data area 32a is previously 
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memorized with Logo data to verify as to authorization 
of the cartridge 12 or 14, say external ROM 42 or 44, 
and main body discriminating data shown in Figure 10. 
The color display game machine in the embodiment is 
set with main body discriminating data, say "0001 0001 V 
Incidentally, although there is no direct bearing on this 
invention, the black-and-white display game machine 
18, in one machine, is set with main body discriminating 
data ■00000001" and, in another machine, is set with 
main body discriminating data "11111111". 
[0051] Returning to Figure 7, the program area 32b 
includes an initializing program concretely illustrated in 
Figure 1 5 and a color palette select program shown in 
detail in Figure 19. The initializing program, in brief, is a 
program to verify an authorization of a cartridge. The 
initializing program determines whether or not there is 
coincidence between the Logo data set in the registra- 
tion data area 42a or 44a of the external ROM 42 or 44 
and the Logo data set in the registration data area 32a 
of the internal ROM 32. When both of the Logo data are 
coincident, the relevant cartridge is permitted to use. 
[0052] The color palette selecting program is a pro- 
gram to display, as shown in Figure 21 : a color palette 
select window 1 6A on the color LCD 1 6 (Figure 1 or Fig- 
ure 2), for selecting which one is to be used of the black- 
and-white cartridge color palette areas 1 - L The data 
to display this color palette selecting window is set in 
the data area 32c. 

[0053] The color palette table area 32d is a color pal- 
ette area having color data to display color palette se- 
lecting windows 16A and 16B (Figure 21) on a game 
screen 16C (Figure 21), and includes as concretely 
shown in Figure 8 a color palette selecting window dis- 
play color palette area 32dl and black-and-white car- 
tridge color palette areas 32d21 - 32dL (L is an arbitrary 
numeral). The color palette select window display color 
palette area 32dl includes a background (BG) color pal- 
ette 32dll and an object (BJ) color palette 32d12, each 
of which is set with palette data 0 - 3. Each of the black- 
and-white cartridge color palette areas 32d2 - 32dL is 
set with a background (BG) color palette and two object 
(OBJ) color palettes 0/1. 

[0054] As explained before, the display RAM 52 con- 
stitutes a display memory to display background char- 
acters, wherein in this embodiment two display memo- 
ries are formed. Each display memory, as shown in Fig- 
ure 1 2 and Figure 1 3, has a memory capacity corre- 
sponding to the number of blocks (1024) considerably 
greater than the number of blocks (360) to be displayed 
by the color LCD 16. Accordingly, the game image being 
displayed on the color LCD 1 6 can be smoothly scrolled. 
The display RAM 52 has two banks, wherein each bank 
includes two display memories. Each bank is written by 
character data of a background character having been 
stored as dot data and attribute data of each block. Here, 
the "block" is a 64-dot area formed in 8 x 8 dots on the 
color LCD 16. 

[0055] Referring to a game operation main routine 



shown in Figure 14, if a cartridge 12 or 14 is mounted 
in an insertion hole (not shown) of the color display 
game machine 10, the CPU 26 (actually the CPU core 
30: Figure 2) executes an initially setting routine shown 
5 in step S2. 

[0056] In first steps S21 , S22 and S23 of the initially 
set routine shown in Figure 15, the register area 34c of 
the internal RAM 34 (Figure 1 1 ) is initialized and the OBJ 
data area 34a is cleared off. Further, the color palette 
10 area 34b is initialized. In succeeding step S24, the CPU 
(CPU core 30) reads Logo data from the register data 
area 42a or 44a of the external ROM 42 or 44, and trans- 
fer the Logo data to the character data area (Figure 1 2) 
of the display RAM 52. In the embodiment, Logo data 
'5 was set as Logo data which is to display a Logo mark 
"NINTNEDO" that is a registered trademark owned by 
the present applicant. Accordingly, in step S25 a Logo 
mark "NINTENDO" is displayed on the color LCD 16. It 
is noted that arbitrary Logo data is usable. 
[0057] In next step S26, the CPU 26 reads Logo data 
set in the register data area 32a of the external ROM 
32, and compares it with the Logo data of the external 
ROM 42 or 44 read in the previous step S24 to thereby 
determine whether or not these of the Logo data are co- 
incident with each other. Together therewith in step S27, 
the CPU 26 determines a complementary number of a 
sum of registration data set in the registration data area 
42a or 44a of the external ROM 42 or 44, and deter- 
mines whether it is coincident with complementary data 
separately set in the registration data area 42a or 44a 
of the external ROM 42 or 44 or not. 
[0058] Steps S26 and S27 are steps to verify whether 
the cartridge being mounted on the color display game 
machine at that time is a genuine cartridge or not, which 
are executed according to an initializing program set in 
the program area 32b of the external ROM 32 shown in 
Figure 7. The determination of "NO" in any of these 
steps S26 and S27 means that an unjustly created pro- 
gram is inoperable. In such a case, the CPU executes 
an error process in step S28 wherein an infinite loop is 
entered within the internal ROM 32 and no game is start- 
ed. Therefore, if an unjust cartridge is attached to the 
color display game machine 10, the same is rejected to 
use. Thus such a bogus cartridge is excluded. 
[0059] If "YES" is determined in both of the steps S26 
and S27, the cartridge being mounted at that time is de- 
termined as a genuine cartridge and the process re- 
turned to the main routine shown in Figure 14. 
[0060] In step S3 of the main routine, the CPU 26 de- 
termines whether the cartridge mounted is a color com- 
patible cartridge 12 or a color non<ompatible cartridge 
(black-and-white cartridge) 14. Each cartridge is previ- 
ously set with a color compatible or color non-compati- 
ble code in the registration data area 42a or 44a, as 
shown in Figure 9. Accordingly, the CPU 26 in this step 
S3 may read out a code and determine whether at least 
an uppermost order bit is "1 " or "0". If a color non-com- 
patible code "0" is detected in the step S3, the CPU 26 
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determines that a black-and-white cartridge 14 is at- 
tached, if a color compatible code "1 " is detected in the 
step S3, the CPU 26 determines that a color cartridge 
1 2 is mounted. 

[0061 ] Where a color cartridge 1 2 is mounted, a game 
process (including color processing) is executed in step 
S4. In the first step S41 of a game (color) process routine 
shown in Figure 16, the CPU 26 reads a background 
(BG) color palette and object (OBJ) color palette out of 
the color palette area 42d of the external ROM 42, and 
transfers these color palettes to the color palette area 
34b of the internal RAM 34. In step S42, the CPU 26 
reads OBJ data of an object character to be displayed 
at that time from the data area 42c of the external ROM 
42 according to the game program. This OBJ data is 
written onto the OBJ data area 34a of the internal RAM 
34. Furthermore, in step S43 a character code of a back- 
ground character to be displayed at that time is trans- 
ferred to the BG display data area of the display RAM 
52. Thereafter, in step S44 the display RAM 52 is 
switched in bank to the bank 1 , and attribute data con- 
tained in the BG data is written to each block. 
[0062] In the succeeding step S45, a background 
(BG) character is displayed in color on the color LCD 
16, by using a BG color palette designated by color pal- 
ette designating data contained in the BG attribute data 
having transferred to the display RAM 52. Further, in 
step S46 an object (OBJ) character is displayed in color 
on the color LCD 16, by using an OBJ color palette des- 
ignated by color palette designating data contained in 
the OBJ data transferred to the internal RAM 34. 
[0063] It should be noted that actually the steps S45 
and S46 are executed by a hardware process by the 
color display processing circuit 28 (Figure 2) included in 
the CPU 26. For this reason, Figure 16 shows these 
steps S45 and S46 by dotted lines. Meanwhile, in Figure 
16 actual game processes to be executed by the game 
program (say, clash determination, core processing and 
so on) have almost no bearing on this invention and 
hence omitted. 

[0064] In step S5 it is determined whether an instruc- 
tion was given to change the CPU operation speed by 
the game program or not. If there was an instruction to 
change the speed, then, in step S6 a speed change rou- 
tine of Figure 17 is executed. In the first step S51 of the 
CPU operation speed change routine, a speed switch 
signal (data) is set in a CPU operation speed register 
R5 included in the register area 34c of the internal RAM 
34. In step S52 a frequency dividing ratio corresponding 
to the speed switch signal is set in the programmable 
frequency divider 38 thereby changing the system clock 
frequency. Accordingly, the CPU 26 at the step S53and 
subsequent operates in compliance with the operation 
speed thus changed. That is, in step S7 and subsequent 
of the main routine, the game (color) process is execut- 
ed at the changed CPU operation speed. 
[0065] Incidentally, the reason why in the steps S6 
and S7 the CPU operation speed is changed for the 



case of using a color compatible cartridge in order to 
effect processing at a speed higher than the case of us- 
ing a color non-compatible cartridge, is to prevent the 
processing from becoming heavy due to increase in the 
s number of displayable colors or data. 

[0066] If a game-over is detected in the game (color) 
processing, that is, in step S3, the main routine of this 
game operation is ended. 

[0067] Where the cartridge mounted is determined as 

io a black-and-white cartridge 14 in the former step S3, a 
color initial setting process of step S9 is executed. 
[0068] In the first step S91 of a color initial setting 
process routine shown in Figure 18, the CPU 26 (CPU 
core 30) sets a black-and-white cartridge mode in the 

is CPU mode register R4 formed in the register area 34c 
of the internal RAM 34. In the next step S92, a color 
palette corresponding to the black-and-white cartridge 
being mounted is read out of the color palette area 
32d21 - 32d2L of the internal ROM 32, and written to 

20 the color palette area 34a of the internal RAM 34. 

[0069] Explaining in detail, in step S121 (Figure 20) 
of the game (color) process routine executed by the step 
S12, the BG tone data set in the data area 44c of the 
external ROM 44 is written to the BG tone palette reg- 

25 ister R 1 , and the OBJ tone data set in the data area 44c 
of the external ROM 44 is written to the OBJ tone palette 
register R2 or OBJ1 tone palette register R3. In step 
S1 22 the CPU 26 reads OBJ data for an object character 
to be displayed at that time out of the data area 44c of 

30 the external ROM 44. This OBJ data is written to the 
OBJ data area 34a of the internal RAM 34. Further in 
step S1 23, a character code for a background character 
to be displayed at that time is transferred to the BG dis- 
play area data of the display RAM 52. 

35 [0070] After setting in the internal RAM 34 an arbitrary 
black-and-white cartridge color palette as well as the BG 
tone data and the OBJ tone data in this manner, in step 
S124 the color display processing circuit 28 (Figure 2) 
displays a background (BG) character in a color set in 

40 the BG color palette 0 on the color LCD 1 6 based on the 
tone data written to the BG tone palette register R1. In 
step S125, the color display processing circuit 28 dis- 
plays an object (OBJ) character in a color set in the OBJ 
color palette 0 or OBJ color palette 1 on the color LCD 

^5 1 6 based on the tone data written to the OBJ 0 tone pal- 
ette register R2 or OBJ1 palette register R3, according 
to register designation data set in the data area 44c of 
the external ROM 44. 

[0071] In the main routine, it is determined at all times 
50 in step S10 whether or not a color palette change re- 
quest has been inputted by the user or player. In the 
embodiment, where any two of the operation keys 48a 
- 48e shown in Figure 2 is depressed simultaneously, it 
is considered that a color palette change request has 
55 been inputted. That is, in the step S 1 0 simultaneous de- 
pression of two keys is detected, a color palette select 
process routine of step S11 is executed. 
[0072] In step S 1 1 1 of a color palette select routine of 
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Figure 19, a hardware interrupt is inputted by simulta- 
neous depression of two operation keys. In the next step 
S112, background (BG) data for a color palette select 
window set in the data area 32c of the internal ROM 32 
is transferred to the display RAM 52 according to a color 
palette select program set in the program area 32b in 
the internal ROM 32 t causing a window 1 6a and cursor 
16b shown in Figure 20 to be displayed on the color LCD 
16. 

[0073] In step S114, the CPU 26 then determines 
whether a color palette was selected by the user or play- 
er. When the user or player selects a color palette, any 
of the operation keys 48a - 48e is used. Accordingly, the 
CPU 26 can determine whether a color palette was se- 
lected or not by determining whether a relevant opera- 
tion key was operated or not. 

[0074] Where the user or player selected color pal- 
ette, "YES" is determined in step S114. In the next step 
S115, the palette "color* data of the BG color palette 0, 
OBJ color palette 0 and OBJ color palette 1 in the color 
palette region 34b of the internal RAM 34 are changed 
according to the selected palette data. In step S116, the 
palette data, i.e., the BG color palette 0, OBJ color pal- 
ette 0 or OBJ color palette 1 , changed in the step S115 
is written to the color palette area 34b of the internal 
RAM 34 using the color palette write designation regis- 
ters R1 0 and R1 1 . Accordingly, the color of the color pal- 
ette selected by the user is displayed in the window 16a 
of Figure 21. 

[0075] If in step S117 the determination button is de- 
pressed or the color palette selection is cancelled by the 
user or player, in step S118 the display of the window 
1 6A and the cursor 1 6B is suspended, and in step S1 1 9 
the hardware interrupt is cancelled. 
[0076] In this manner, the user or player can properly 
change or select a BG color palette and OBJ color pal- 
ette to be displayed according to black-and-white tone 
data by using a color non-compatible cartridge 1 4 during 
game play. 

[0077] Due to this, in the game (color) process routine 
executed after the step S11 (Figure 14), BG characters 
and OBJ characters are displayed in color according to 
the user-selected color palette. 
[0078] Incidentally, where the color compatible car- 
tridge 12 is mounted on the black-and-white display 
game machine 1 8, it is natural that only the BG tone data 
and OBJ tone data in the data area 42c are used and 
characters are displayed in black-and-white tones. Al- 
though the present invention has been described and 
illustrated in detail, it is clearly understood that the same 
is by way of illustration and example only and is not to 
be taken by way of limitation, the spirit and scope of the 
present invention being limited only by the terms of the 
appended claims. 

[0079] It is to be understood that the scope of the 
present invention is not to be unduly limited by the par- 
ticular choice of terminology and that a specific term 
may be replaced by any equivalent or generic term. For 



example, the term "hand held" could be replaced or sup- 
plemented by 'portable'. Further it is to be understood 
that individual features, method or functions related to 
the game machine or program might be individually pat- 

s entably inventive. In particular, any disclosure in this 
specification of a range for a variable or parameter shall 
be taken to include a disclosure of any selectable or de- 
rivable sub-range within that range and shall be taken 
to include a disclosure of any value for the variable or 

10 parameter lying within or at an end of the range. The 
singular may include the plural or vice versa. 
[0080] Therefore, further according to the present in- 
vention there is provided a colour display game machine 
adapted to display game characters in colour using a 

'5 black & white display memory medium or colour display 
memory medium (no separate colour conversion appa- 
ratus being required when using the black and white 
memory medium). 

[0081] Further according to the present invention 
there is provided a memory medium and colour display 
game machine which can display a background image 
and an object image based on different colour palettes. 
[0082] Further according to the present invention 
there is provided any feature or combination of features 
derivable from the description, drawings and Abstract. 



Claims 

30 1, a hand-held color display game machine mounta- 
ble thereon selectively a first memory medium and 
a second memory medium, said hand-held color 
display game machine, comprising: 

35 a memory medium determining means for mak- 

ing a first determination when said first memory 
medium is mounted and a second determina- 
tion when said second memory medium is 
mounted; 

*o a first color processing means for performing a 

first color processing on data read from said 
first memory medium in response to said first 
determination and outputting a first color dis- 
play signal; 

45 a second color processing means for perform- 

ing a second color processing on data read 
from said second memory medium in response 
to said second determination and outputting a 
second color display signal; and 
so a color display means for displaying one of said 

first color display signal and said second color 
display signal. 

2. A hand-held color display game machine according 
55 to claim 1, wherein said first memory medium in- 
cludes a tone data output means to output tone da- 
ta, and said first color processing means including 
a first color palette to convert said tone data into 
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said first color display signal. 

3. A hand-held color display game machine according 
to claim 1 or 2. wherein said second memory medi- 
um includes a color data output means to output 
color data, and said second color processing 
means including a second color palette to convert 
said color data into said second color display signal. 

4. A hand-held color display game machine according 
to claim 3, wherein said first color palette includes 
colors in a first number, and said second color pal- 
ette including colors in a second number greater 
than said first number. 

5. A hand-held color display game machine according 
to claim 4, wherein said first color palette includes 
a first object background color palette used to dis- 
play a background character in color and a first ob- 
ject character color palette used to display an object 
character in color. 

6. A hand-held color display game machine according 
to claim 5, wherein said first object character color 
palette includes a second plurality of object color 
palettes. 

7. A hand-held color display game machine according 
to claim 4, wherein said second color palette in- 
cludes a second background character color palette 
used to display a background character in color and 
a second object character color palette used to dis- 
play an object character in color. 

8. A hand-held color display game machine according 
to claim 7, wherein said second background char- 
acter color palette includes a third plurality of back- 
ground color palettes, and said second object char- 
acter color palette including a fourth plurality of ob- 
ject color palettes. 

9. In a memory medium for a hand-held game ma- 
chine to be detachably mounted on a hand-held 
game machine to provide data and programs to an 
image processing means included in said hand- 
held game machine, said hand-held game machine 
memory medium characterized in that: 

both tone data for image display and color data 
are memorized for color display; and 
one of said tone data and said color data being 
selectively used by a function of said image 
processing means of said hand-held game ma- 
chine. 

10. A memory medium for a hand-held game machine 
according to claim 9, wherein said color data in- 
cludes color palette data, said image processing 



means of said hand-held game machine outputting 
respective display signals for a back ground char- 
acter image and an object character image, and 
said color palette data including background 
s color palette data to be used for said background 
character image and object color palette data to be 
used for said object character image. 

11. A memory medium memorizing a program for color 
10 display and a hand-held color display game ma- 
chine using same, wherein, 

said memory medium includes a background 
image color palette data memory area for mem- 
15 orizing a plurality of kinds of color palette data 

for a background image, an object image color 
palette data memory area for memorizing a plu- 
rality of kinds of color palette data for an object 
image, and a color palette designation data 
20 memory area for memorizing background im- 

age color palette designation data to designate 
an arbitrary color palette for each character of 
said background image and an object image 
color palette designation data to designate an 
2$ arbitrary color palette for each character of said 

object image, and 

said hand-held color display game machine 
having a color image signal creating means for 
creating a background color image signal 
30 based on background image color palette data 

designated by said background image color 
palette designation data, and an object color 
image signal based on object image color pal- 
ette data designated by said object image color 
35 palette designation data. 

12. A color display game machine to be mounted se- 
lectively with any one of a first memory medium 
memorizing a program for black-and-white display 

40 and a second memory medium memorizing a pro- 
gram for color display, 

said first memory medium including a back- 
ground image tone data memory area to mem- 
45 orize tone data for a background image and an 

object image tone data memory area to mem- 
orize tone data for an object image, 
said second memory medium including a back- 
ground image color palette data memory area 
so to memorize a plurality of kinds of color palette 

data for said background image, an object im- 
age color palette data memory area to memo- 
rize a plurality of kinds of color palette data for 
said object image, and a color palette designa- 
55 tion data memory area to memorize back- 

ground image color palette designation data to 
designate an arbitrary color palette for each 
character of said background image and object 
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image color palette designation data to desig- 
nate an arbitrary color palette lor each charac- 
ter of said object image, 
any one of said first memory medium and said 
second memory medium including a color com- s 
patible data memory area to memorize data 
representative of color non-compatibility or da- 
ta representative of color compatibility, 

said color display game machine, comprising: io 

a memory medium determining means for de- 
termining, based on the data memorized in said 
color compatible data memory area, which one 
of said first memory medium and said second 1$ 
memory medium an medium being mounted is; 
a background image color palette memory 
means for memorizing background image color 
palette data corresponding to said background 
image tone data memorized in said first mem- 20 
ory medium; 

an object image color palette memory means 
for memorizing object image color palette data 
corresponding to said object image tone data 
memorized in said first memory medium; and ?s 
a color image signal creating means for creat- 
ing a color image for said background image 
and said object image; wherein 
said color image signal creating means creates 
an color image signal for said background im- 30 
age based on a combination of said back- 
ground image tone data and said background 
image color palette data and a color image sig- 
nal for said object image based on a combina- 
tion of said object image tone data and said ob- 3$ 
ject image color palette data when said first 
memory medium is being mounted is deter- 
mined by said memory medium discriminating 
means, and a color image signal for said back- 
ground image based on background image 40 
color palette data designated by said back- 
ground image color palette designation data 
and a color image signal for said object image 
based on said object image color palette data 
designated by said object image color palette 
designation data when said second memory 
medium is being mounted is determined by said 
memory medium determining means. 

13. A color display game machine according to claim so 
1 2, wherein said object image color palette memory 
means memorizes first object image color palette 
data and second object image color palette data, 

said first memory medium further comprising 55 
color palette designation data to designate 
color palette data for said object image, 
said color image signal creating means creat- 



ing a color image signal for said object image 
based on a combination of said object image 
tone data and said first object image color pal- 
ette when said first object image color palette 
is selected based on said color palette desig- 
nation data, and a color image signal for said 
object image based on a combination of said 
object image tone data and said second object 
image color palette when said second object 
image color palette is selected based on said 
color palette designation data. 

14. A color display game machine according to claim 
1 3, wherein said color display game machine fur- 
ther comprises 

an operating means to be operated by a user, 
and 

a color palette change means to change said 
background image color palette data and said 
object image color palette data based on color 
palette data selected by the operator in re- 
sponse to an instruction to select a color palette 
by operation of said operating means, 
said color image signal creating means creat- 
ing a color image signal for said background im- 
age based on a combination of said back- 
ground image tone data and background image 
color palette data changed by said color palette 
change means, and a color image signal for 
said object image based on a combination of 
said object image tone data and object image 
color palette data changed by said color palette 
change means. 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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